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allocates and distributes a first portion the power budget to
the external device, and may also allocate and distribute a
second portion the power budget to at least one of the
plurality of powered system components. The dynamic
powering system may be a wireless powering system.

20 Claims, 11 Drawing Sheets

1

RECEIVE POWER REQUEST(S)
FROM EXTERNAL DEVICE(S)
810

l

RETRIEVE POWER
DISTRIBUTION RULE(S)
812

I

DISTRIBUTE POWER FROM
POWER BUDGET BASED ON
LOAD, POWER REQUEST(S),
AND POWER DISTRIBUTION
RULES
814




U.S. Patent Oct. 18, 2016 Sheet 1 of 11 US 9,471,081 B2

N ey
¥
2 S
:
N prors;
& p
m?‘ §
sl 3
% b3
1\‘\3\- b3
&3 §
T oo
3
IS
i

N

p

116

//
&

{%
73
=414

//"
v
3
.

i Y

- tEEy

= - —
Y & W

oo L 8 et
—~y R %,:; L
ool R

£ 3

=

[}

4
H

P

L] o gsw




US 9,471,081 B2

Sheet 2 of 11

Oct. 18, 2016

U.S. Patent

90¢

¢ 9Old
7%
AY3LLVE
[444 — —
vee FA¥4
S1NINOJINOD v
NALSAS SHOLYINOTY m EI o)
oce 812 R
TOULINOO ~——— TOYLNOD
39HVHO NOILYY3dO
91z (4
3NIONT T0H1INOD INIONI LOF13S/10313A ¥IMOd
¥3IMOd
ININOJNOD L 4 4 4
pintnininieted Anisistsisistsinteis ittt ittt d_ ....................... ettt et e it {------- .
m 890¢ - __ — S :
1| YILYIANOD P90z 290¢ q90¢ ®90¢C |
! any YOLOANNOD ¥OLO3INNOD YOLDINNOD HYOLOINNOD |
\“ 1
T VYNNILNY “
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII _IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII_
802

; 3z0C Pz0z 520¢ qz0¢ BZ0C m
‘| ¥3aImod H¥3IMOd ¥3aIMOd HIMOd ¥3IMOd |1
| ss3TIHIM asn 00 0L oV 390N 3204 !

[V4



US 9,471,081 B2

Sheet 3 of 11

Oct. 18, 2016

U.S. Patent

90¢

[AV4

€ 94
[2%4
PNSETNR:
72z — 0%
SININOJNOD wmokﬁ_mawm_m || NING/HOLOTTIS/HIADUVHD
IWILSAS
0ze Bz
TOYLNOO ~— TOYLNOD
IOHYHO NOILY3dO
91
INIONT TOHLNOD _
H3aMOd Z0% INIONI 193135/1.0313A ¥IMOJ
LININOJNOD A 42 4 42 4
ST frocozemeneenennoe e JEEE
i 3902 . - . _ '
[ ¥31d3ANOD P30z 3902 q90¢ 290¢ ;
! anv HOLOINNOD HOLO3INNOD HOLD3INNOD ¥OLO3ANNOD |
\“ 1
1 VYNNILNY “
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII ﬂIIIIIIIIIIIIII|IIIIIIIIIIII|IIIIIIIIIIIIIIIIIIIIIIIIIIII_
802

Hntelninisinisinisisiniiniuisiniletieiiieteiieteieieinisteieieisisiniieieeiet ettt ettt ittt 1
; 3z0C [T4\T4 3z0¢ q9z0¢ ez0¢ m
' H3MOd H3IMOd H3AMOd H3AMOd y3IMOd “
[ SsFIFAIM asn 2a 0L oV oLnvy prelelel '
\“ ................................................................................................................. '



US 9,471,081 B2

Sheet 4 of 11

Oct. 18, 2016

U.S. Patent

9v
NOILYH3dO
ANV 39HVHO HOLINOW

%

viv
JTOYLNOD
I9UVYHO WHO4¥3d

%

1454
TOYLNOD NOILLYH3dO
WHO4¥3d

%

ey Old

0
13A3T WNNWININ
Ol AH31L1vd 3DHVYHO

807
¢@aNIvYa
AYILLYE NIALSAS
Sl

90v
QTOHSTIYHL LNdNI
Y¥3IMOd 138

%

vov
SOILSIH3LOVAEVHO
1NdNI d3MOd ININYET13A

%

oov
LNdNI ¥3MOd
3NO 1Sv311v 10313d

-

O
<



US 9,471,081 B2

Sheet 5 of 11

Oct. 18, 2016

U.S. Patent

TP TOYLNOD NOILYHIdO WHO4Y3d

pZLY
WNNININ
OL J3aMOd IOHVHO 138

1KLY
43IMOd
NOILYH3dO ISYIHONI

aciy
E13ATTNNNIXVYIN LY
H3MOd NOILVYSdO
S

eciy
{ATOHSTYHL LNANI H3MOd
NYHL H931v3dO LNdNI
d3MOd SI

Bzl
d43MOd
NOILVH3dO 38v3dd3a

aZLy
S13ATTWNNINIA LY
H3IMOd NOILVH3IdO
S

v
NOILLOY
¥IMOd NOILVHIHO
IN3I0144NSNI WHO4H3d

0Ly 80 WOHS




US 9,471,081 B2

Sheet 6 of 11

Oct. 18, 2016

U.S. Patent

P1¥ 10HLNOD IDIYHO WHO4H3Ad

Wiy
43IMOd
IOHVYHO ISVYIHONI

aviy
E13A3T NNNEXYINL LY
H3IMOd FOHVHO
Sl

epLy
¢ATIOHSTYHL LNdNI H3MOd
NVHL 431v3d9 1NdNI
H43IMOd SI

PYLY
H3IMOd
JOUVHO 3SVY3H03d

(2]

LY WOHA




US 9,471,081 B2

Sheet 7 of 11

Oct. 18, 2016

U.S. Patent

Py "OId

¥ NOILVH3dO ANV 3OHVHO HOLINOW

PoLY 9Ly
HAMOd SATOHSTHHL LNdNI ¥3MOd
JOMVHD 3SYIH03a NVYHL H31v349 LNdNI
¥AMOd Sl

qaoLy
4T13ATT ANWININ LY
HIMOJ FOUVYHO
SI

BoLy
(ATOHSTHUHL LNANI H3MOd
NVHL 431v3HO 1NdNI
HIMOJ SI

BoLy
HIMOJ
NOILVYH3d0 3Sv3d03d

9y

SATOHSTHHL LNANI 43MOd

NVHL H31VIHO 1NdNI
HIMOJ S

29Ly
4T13ATT ANWININ LY
¥IMOC NOILYHIdO
SI

By
NOILOY
H3IMOd NOILYH3dO
LNIIDIJ4NSNI WHO4H3d

) 4

<

¥ INOY4




US 9,471,081 B2

Sheet 8 of 11

Oct. 18, 2016

U.S. Patent

G old

Fis

“1  y3lM3aANOD

91g
SHOLYINO3Y

016 ¥IDUVHD —

_______L_.>

Addllvd LIAIMT e

T8 o el
i

90 ANIONT TOHLNOD
H3IMOd LNINOJWOD

9905 —

805 < TOYLNOD
SININOdNOD LNINOJINOD

F ¥
N~
[
LO|

205
$304N0S
1NdNI
¥3Imod

€905 ¥0S
INIONT INIONT
dTOHSTHHL 10313S/10313a ¥3IMO0d

A

|/

(=
L



US 9,471,081 B2

Sheet 9 of 11

Oct. 18, 2016

U.S. Patent

809
(s)3o1A3a
TVNEADAE

08
JOoUNOS ¥IMOd

9 ‘9l
Bogs 8909 909
(s)1M™od (S)INaINOdWNOD LNINOANOD
ONIYIMOd W3L1SAS AM3live
_ _ _
_ /
309 P09 800
INIONT NOLLNERILSIA 301A3a
H3IMOd SSTTTHIM NOLLYDINNWNOD
909 WALSAS 505
a3y3IMod (SIWNN3LNV
SSITIRIM
Z09 W31SAS
ONIRMINOd L1401
SSITIIM (SIVNNI LNV
©Z09 qzo9
INIONT TOHLNOD 301A3d
HIMOd SSTTUIM NOLLYDINNWNOD




U.S. Patent Oct. 18, 2016 Sheet 10 of 11 US 9,471,081 B2

706

FIG.7

704b

700



US 9,471,081 B2

Sheet 11 of 11

Oct. 18, 2016

U.S. Patent

8 'old

vi8
S31NY
NOILNFIY1SIa 43MOd ANV
(8)1S3NDIAY YIMOJ ‘avo
NO d3asva 139ang Y3amod
NOY4 H3aMOd 31LNgIY1SIa

A

Z18
(S)37Nd NoILNgIYLSIa
d3AMOd IATIYLIY

4

[i1%3]
(S)30IA3A TYNHILXT WOHAS
(8)1S3INDIY ¥IAMO IAIFDIY

1

808
(S)LNINOJWOD
NILSAS AFHIMOd SSTTIHIM
NOY4 AvO1 ANINYIL3A

A

908
W3ILSAS
ONIHIMOd SSTTIHIM INOSEA
139dN9 43MOd INING313a

A

vo8
W3LSAS ONIHIMOd
SSIATIHIM IFHL HLIM INFLSAS
d3493MOd SSTTIHIM FOVONI

A

208
W3ILSAS ONIHIMOd
SSINFHIM FZITVILINI

(=]
o0



US 9,471,081 B2

1
DYNAMIC POWER DISTRIBUTION SYSTEM

CROSS REFERENCE TO RELATED
APPLICATIONS

This application is a continuation-in-part application of
U.S. patent application Ser. No. 13/355,286 filed on Jan. 20,
2012, the entire disclosure of which is incorporated herein
by reference.

BACKGROUND

The present disclosure relates generally to information
handling systems (IHSs), and more particularly to dynamic
power distribution systems for an IHS.

As the value and use of information continues to increase,
individuals and businesses seek additional ways to process
and store information. One option is an IHS. An IHS
generally processes, compiles, stores, and/or communicates
information or data for business, personal, or other purposes.
Because technology and information handling needs and
requirements may vary between different applications, [HSs
may also vary regarding what information is handled, how
the information is handled, how much information is pro-
cessed, stored, or communicated, and how quickly and
efficiently the information may be processed, stored, or
communicated. The variations in IHSs allow for IHSs to be
general or configured for a specific user or specific use such
as financial transaction processing, airline reservations,
enterprise data storage, or global communications. In addi-
tion, IHSs may include a variety of hardware and software
components that may be configured to process, store, and
communicate information and may include one or more
computer systems, data storage systems, and networking
systems.

The conversion and/or utilization of power inputs by IHSs
and, particularly, mobile/portable IHSs, is typically dictated
by narrow or limited capabilities of the power inputs (e.g.,
the power source, the power adapter, etc.) Conventional
power inputs may be numerous, and include THS docks,
automobiles, airliners, direct current (DC) adapters, univer-
sal serial bus (USB) power sources, wireless power sources,
solar power sources, fuel cell power sources, and/or a
variety of other power inputs known in the art. Currently
THS do not have the ability to utilize these numerous and
widely differing power inputs in an efficient and consistent
manner.

Furthermore, IHSs may be powered and/or have their
battery charged using power from a powering system that is
dynamic or changing over time. For example, some of the
powering systems that provide the power inputs discussed
above may include wireless powering systems may provide
power that is dynamic such that the amount of power
supplied to a wireless powered IHS may, at least at during
some time periods, be insufficient to adequately power all of
the THS components in the IHS and/or connected external
devices. Conventional powered IHS systems are designed
for relatively high levels of power that are sufficient to
adequately power all of the IHS components in the THS
and/or its connected devices, and the use of dynamic and
limited power supplies can introduce issues with regard to
THS and/or connected external device availability.

Accordingly, it would be desirable to provide an improved
power distribution system for use with dynamic power
sources.

SUMMARY

According to one embodiment, an information handling
system (IHS) includes a plurality of IHS components; an
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external device connection; a power receiving module; a
processing system that is coupled to the plurality of IHS
component, the external device connection, and the power
receiving module; and a memory system that includes
instructions that, when executed by the processing system,
cause the processing system to provide a power distribution
engine that is configure to: determine a power budget using
a dynamic power that is received through the power receiv-
ing module; determine an IHS component load from the
plurality of IHS components; receive a power request
through the external device connection; retrieve at least one
power distribution rule from the memory system; and allo-
cate and distribute a first portion the power budget through
the external device connection based on the IHS component
load, the power request, and the at least one power distri-
bution rule.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic view illustrating an embodiment of
an information handling system.

FIG. 2 is a schematic view illustrating an embodiment of
a power input utilization system.

FIG. 3 is a schematic view illustrating an embodiment of
a power input utilization system.

FIG. 4a is a flow chart illustrating an embodiment of a
method for power utilization.

FIG. 4b is a flow chart illustrating an embodiment of
performing operation control in the method for power uti-
lization of FIG. 4a.

FIG. 4c¢ is a flow chart illustrating an embodiment of
performing charge control in the method for power utiliza-
tion of FIG. 4a.

FIG. 44 is a flow chart illustrating an embodiment of
monitoring charge and operation in the method for power
utilization of FIG. 4a.

FIG. 5 is a schematic view illustrating an embodiment of
a power utilization system.

FIG. 6 is a schematic view illustrating an embodiment of
a dynamic power distribution system.

FIG. 7 is a perspective view illustrating an embodiment of
a dynamic power distribution system

FIG. 8 is a flow chart illustrating an embodiment of a
method for distributing dynamic power

DETAILED DESCRIPTION

For purposes of this disclosure, an IHS may include any
instrumentality or aggregate of instrumentalities operable to
compute, classify, process, transmit, receive, retrieve, origi-
nate, switch, store, display, manifest, detect, record, repro-
duce, handle, or utilize any form of information, intelli-
gence, or data for business, scientific, control, entertainment,
or other purposes. For example, an ITHS may be a personal
computer, a PDA, a consumer electronic device, a display
device or monitor, a network server or storage device, a
switch router or other network communication device, or
any other suitable device and may vary in size, shape,
performance, functionality, and price. The ITHS may include
memory, one or more processing resources such as a central
processing unit (CPU) or hardware or software control logic.
Additional components of the IHS may include one or more
storage devices, one or more communications ports for
communicating with external devices as well as various
input and output (I/O) devices, such as a keyboard, a mouse,
and a video display. The THS may also include one or more
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buses operable to transmit communications between the
various hardware components.

In one embodiment, IHS 100, FIG. 1, includes a processor
102, which is connected to a bus 104. Bus 104 serves as a
connection between processor 102 and other components of
THS 100. An input device 106 is coupled to processor 102 to
provide input to processor 102. Examples of input devices
may include keyboards, touchscreens, pointing devices such
as mouses, trackballs, and trackpads, and/or a variety of
other input devices known in the art. Programs and data are
stored on a mass storage device 108, which is coupled to
processor 102. Examples of mass storage devices may
include hard discs, optical disks, magneto-optical discs,
solid-state storage devices, and/or a variety of other mass
storage devices known in the art. THS 100 further includes
a display 110, which is coupled to processor 102 by a video
controller 112. A system memory 114 is coupled to processor
102 to provide the processor with fast storage to facilitate
execution of computer programs by processor 102.
Examples of system memory may include random access
memory (RAM) devices such as dynamic RAM (DRAM),
synchronous DRAM (SDRAM), solid state memory
devices, and/or a variety of other memory devices known in
the art. In an embodiment, a chassis 116 houses some or all
of the components of THS 100. It should be understood that
other buses and intermediate circuits can be deployed
between the components described above and processor 102
to facilitate interconnection between the components and the
processor 102.

Referring now to FIG. 2, a power input utilization system
200 is illustrated. The power input utilization system
includes a plurality of power inputs 202 such as, for
example, a dock power input 202q, a mobile power input
2025, an alternating current (AC) to direct current (DC)
power input 202¢, a universal serial bus (USB) power input
202d, a wireless power input 202¢, and/or a variety of other
power inputs known in the art. For example, the dock power
input 202¢ in the illustrated embodiment may include a
power input that is operable to provide power to a mobile/
portable THS through a docking station that connects the
mobile/portable IHS to a plurality of peripheral devices such
as, for example, a keyboard, a mouse, a display device,
and/or a variety of other peripheral devices known in the art.
In another example, the mobile power input 2024 in the
illustrated embodiment may include a power input that is
operable to provide power to an IHS from an automobile
(e.g., through a conventional 12 volt auxiliary power outlet
(previously used for cigarette lighters) in the automobile), an
airplane, and/or a variety of other mobile power sources
known in the art. In another example, the AC to DC power
input 202¢ in the illustrated embodiment may include a
power input that is operable to convert power from an AC
power source in order to provide a DC power input to an [HS
(e.g., aconventional power adapter). In another example, the
USB power input 2024 in the illustrated embodiment may
include a power input that is operable to provide power to a
first IHS from an IHS battery in a second IHS through a USB
connector on the second IHS. In another example, the
wireless power input 202¢ in the illustrated embodiment
may include a power input that is operable to provide power
wirelessly to an IHS. While a plurality of power inputs have
been described above, one of skill in the art will recognize
that any power input may fall within the scope of the present
disclosure. Furthermore, one of skill in the art will recognize
that the power inputs 202a, 2025, 202¢, 2024, and 202¢ may
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each provide power having a wide variety of voltages,
currents, and/or other power characteristics relative to the
other power inputs.

The power input utilization system 200 also includes an
THS 204. In an embodiment, the THS 204 may be the IHS
100, discussed above with reference to FIG. 1, and may
include some or all of the IHS components discussed above
including the chassis 116, the processor 102, the mass
storage device 108, the system memory 114, other non-
transitory computer-readable mediums, and/or a variety of
other IHS components known in the art. The IHS 204
includes a plurality of power input connectors 206. For
example, a connector 206a may be operable to connect the
THS 204 to the dock power input 2024, a connector 2065
may be operable to connect the IHS 204 to the mobile power
input 2025, a connector 206¢ may be operable to connect the
THS 204 to the AC to DC power input 202¢, a connector
206d may be operable to connect the IHS 204 to the USB
power input 202d, and an antenna and converter 206e may
be operable to connect the THS 204 to the wireless power
input 202¢. In the illustrated embodiment in FIG. 2, a
connection 208 is illustrated as providing the connection
between the power inputs 202a-¢ and the power input
connectors 206a-e, and one of skill in the art should recog-
nize that the connection 208 is meant to illustrate a connec-
tion between any number of the power inputs 202a-¢ and
their respective power input connectors 206a-¢ (e.g., the
THS 204 may be connected to one or more of the power
inputs 202a-e through the power input connectors 206a-¢ at
a given time.)

Each of the power input connectors 206a-¢ is coupled to
a power detect/select engine 210. In an embodiment, the
power detect/select engine 210 may include analog circuits
to detect and enable a power source. Instructions may be
stored on a non-transitory computer-readable medium and,
when executed by a processor, may cause the processor to
perform additional functions of the power detect/select
engine discussed below. The power detect/select engine 210
is coupled to a charger 212 that is coupled to a battery 214.
The power detect/select engine 210 is also coupled to a
component power control engine 216. In an embodiment,
the component power control engine 216 includes instruc-
tions, stored on a non-transitory computer-readable medium,
that when executed by a processor cause the processor to
perform the functions of the component power control
engine 216 discussed below. In an embodiment, the power
detect/select engine 210 and the component power control
engine 216 provide a power utilization engine that provides
operation control 218 of components in the ITHS 204 and/or
charge control 220 of the battery 214, as discussed in further
detail below. The component power control engine 216 is
coupled to the charger 212 and one or more system com-
ponents 222 in the IHS 204. In an embodiment, the one or
more system components 222 may include processors,
memory modules, storage drives, communication devices
and/or a variety of other system components known in the
art. In an embodiment, power control of system components
other than the charger 212 may be implemented in the
system host processor using information from the compo-
nent power control engine 216. Using the information that is
implicitly or explicitly provided in response to the selection
of the power source, discussed in detail below, one of skill
in the art will recognize how the operation control of the
system components 222 and/or charge control of the battery
214 may be implemented. One or more regulators 224
provide power to the one or more system components 222.
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The regulators 224 may receive input power from the battery
214 and optionally the power detect/select engine 210.

Referring now to FIG. 3, a power input utilization system
300 is illustrated that is substantially similar in structure and
operation to the power utilization system 200, discussed
above with reference to FIG. 2, with the provision of a
power detect/select engine 302 and a charger/selector/bat-
tery management unit (BMU) 304 replacing the power
detect/select engine 210 and the charger 212. Similarly as
discussed above, in an embodiment, the power detect/select
engine 302 may include analog circuits to detect and enable
a power source. Instructions may be stored on a non-
transitory computer-readable medium and, when executed
by a processor, may cause the processor to perform the
additional functions of the power detect engine discussed
below. However, in contrast to the power detect/select
engine 210, the power detect/select engine 302 includes an
integrated charger in the charger/selector/battery manage-
ment unit (BMU) 304 that is coupled to the battery 214. The
embodiments illustrated in FIGS. 2 and 3 are provided for
ease of understanding and described with regard to the
method 400, discussed below, using multiple blocks and
sequential steps. However, one of skill in the art will
recognize that analog circuit alternatives, such as the
embodiment illustrated and described with reference to FIG.
5, may be integrated in a single circuit and allow some or all
of the steps of the method 400 to be performed simultane-
ously. In the method 400 discussed below, operation of the
power input utilization system will be described with regard
to the power input utilization system 200 illustrated in FIG.
2. However, one of skill in the art will recognize how the
power input utilization system 300 may perform the steps of
the method 400 without departing from the scope of the
present disclosure.

Referring now to FIGS. 2 and 4a, a method 400 for power
utilization is illustrated. The method 400 begins at block 402
where at least one power input is detected. In an embodi-
ment, one of more of the plurality of power inputs 202 may
be coupled to respective power input connectors 206 on the
THS 204, and the power detect/select engine 210 may detect
those one or more connections. For example, the dock power
input 202¢ may be connected to the connector 2064, the
mobile power input 2025 may be connected to the connector
2065, the AC to DC power input 202¢ may be connected to
the connector 206¢, the USB power input 2024 may be
connected to the connector 2064, the wireless power input
202¢ may be connected to the antenna and converter 206¢
and, in response, the power detect/select engine 210 will
detect the connection or connections. In an embodiment, at
block 402 of the method 400, only one power input may be
connected to a connector on the IHS 204 to provide a single
source of power to the IHS 204. In another embodiment,
multiple power inputs may be connected to respective
connectors on the THS 204 to provide multiple sources of
power to the THS 204.

The method 400 then proceeds to block 404 where one or
more power input characteristics are determined. In an
embodiment, the power detect/select engine 210 may
include analog circuits to detect and enable a power source.
Instructions may be stored on a non-transitory computer-
readable medium and, when executed by a processor, may
cause the processor to determine the one or more power
input characteristics of the power inputs detected in block
402 of the method 400. For example, one or more of the
power inputs detected in block 402 may be “smart” power
inputs that, along with power, provide characteristics about
the power such as nominal and minimum voltage, maximum
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current, and/or a variety of other power characteristics
known in the art, and the power detect/select engine 210
receives those power input characteristics in block 404 of
the method 400. In another example, one or more of the
power inputs detected in block 402 may be “dumb” power
inputs that simply provide power, and the power detect/
select engine 210 may include analog circuits to detect and
enable a power source. Instructions may be stored on a
non-transitory computer-readable medium and, when
executed by a processor, may cause the processor to analyze
that power to determine one or more power characteristics
such as nominal and minimum voltage, maximum current,
and/or a variety of other power characteristics known in the
art. In an embodiment, default power characteristics for
“dumb” power sources may be stored in a storage and
accessed by the processor at block 404. In an embodiment,
the power characteristics determined in block 404 may be
power characteristics for power provided from a single
power input. In another embodiment, the power character-
istics determined in block 404 may be power characteristics
for a total power provided from a plurality of power inputs
(e.g., the power characteristics may be determined for a total
power provided from a plurality of different power inputs
that each provides a discrete power source for the THS 204.)
In another embodiment, the power characteristics deter-
mined in block 404 may be power characteristics for power
provided from each of a plurality of power inputs (e.g.,
power characteristics may be determined for each of a
plurality of discrete power sources provided from respective
power inputs connected to the IHS 204) in order, for
example, to select the highest power and/or the optimal
power source for the THS 204.

The method 400 then proceeds to block 406 where one or
more power input thresholds are set. In an embodiment, the
power detect/select engine 210 may include analog circuits
to detect and enable a power source. Instructions may be
stored on a non-transitory computer-readable medium and,
when executed by a processor, may cause the processor to
use the one or more power input characteristics determined
in block 404 to set one or more power thresholds. In an
embodiment, the power detect/select engine 210 may
include information about the operating states available to
the IHS 204 in response to different amounts of power that
are available to the ITHS 204, and at block 406, the power
detect/select engine 210 may use the power input charac-
teristics determined in block 404 to set a power input
threshold below which the IHS 204 may not operate prop-
erly as a result of lack of power. For example, the power
input threshold set in block 406 may include a percentage of
the nominal voltage received from the one or more power
inputs, a minimal voltage information input from a “smart”
power source, and/or a variety of other power input thresh-
olds known in the art.

The method 400 then proceeds to decision block 408
where it is determined whether a system battery is drained.
One of skill in the art will recognize that any power input
utilization system may be inoperable if the system battery is
drained below a minimum charge level, as system compo-
nents may be inoperable with the system battery below that
minimum charge level. Thus, in an embodiment, at decision
block 408, the power detect/select engine 210 may check the
battery 214 to determine whether the battery 214 has been
drained (e.g., that the battery 214 includes a charge that is
below a minimum charge level.) If, at decision block 408,
the power detect/select engine 210 determines that the
battery 214 is drained, the method 400 proceeds to block 410
where the battery is charged to a minimum level. In an
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embodiment, at block 410, the power detect/select engine
210 provides power received from the one or more power
inputs 202 to the charger 212 and allows the charger 212 to
charge the battery 214 to a minimum charge level before
other THS operations are initiated.

Referring now to FIGS. 4a and 4b, if at decision block
408 it is determined that the system battery is not drained,
or following block 410, the method 400 proceeds to block
412 where operation control is performed. At or before block
412, a plurality of operation characteristics may be deter-
mined for the plurality of system components 222 in the [HS
204 using the one or more power input characteristics
determined in block 404. In an embodiment, the component
power control engine 216 includes instructions, stored on a
non-transitory computer-readable medium, that when
executed by a processor cause the processor to use the one
or more power input characteristics determined in block 404
to determine operation characteristics for the plurality of
system components 222. In one embodiment, the operation
characteristics may be determined for the plurality of system
components operating together. In another embodiment,
operation characteristics may be determined for each system
component 222. In one example, the component power
control engine 216 may determined a plurality of operating
levels for the plurality of system components 222 that
include a minimum operation level, and maximum operation
level, and/or a plurality of intermediate operation levels
between the minimum operation level and the maximum
operation level. In an embodiment, the determination of
operating characteristics for current processors such as, for
example, those provided by Intel Corporation, may include
capping their operating power states (P-states) or disabling
a “turbo-mode”. Using the information that is implicitly or
explicitly provided in response to the selection of the power
source as describe herein, one of skill in the art will
recognize a variety of ways in which the operation charac-
teristics of the system components 222 may be determined.
In an embodiment, the component power control engine 216
includes instructions, stored on a non-transitory computer-
readable medium, that when executed by a processor cause
the processor, at block 412, to retrieve a plurality of com-
ponent characteristics from the plurality of system compo-
nents 222 for use with the one or more power input char-
acteristics to determine the operation characteristics for the
plurality of system components 222. For example, the
component power control engine 216 may retrieve from the
system components 222, or from a database in the THS 204
(not illustrated), a plurality of component characteristics that
include, for example, power consumption for processor
operating states, memory technology type (e.g., low power,
standard, etc.), storage technology type (e.g., solid state,
hard disk drive (HDD), etc.), and/or a variety of other
component characteristics known in the art. The component
power control engine 216 may then use the component
characteristics with the power input characteristics to deter-
mine the operation characteristics. For example, the deter-
mination of operation characteristics for a particular proces-
sor may include limiting the processor to less than peak
performance by capping its maximum P-state. Thus, a
plurality of operation characteristics for the system compo-
nents 222 may be determined at block 412 that are based on
the power input characteristics determined in block 404 and,
in some embodiments, component characteristics of the
system components 222.

The method 400 may then perform operation control at
block 412, beginning at decision block 412a where it is
determined whether a power input is greater than a power
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input threshold. In an embodiment, the power detect/select
engine 210 may include analog circuits to detect and enable
a power source. Instructions may be stored on a non-
transitory computer-readable medium and, when executed
by a processor, may cause the processor to compare the
power received from the one or more power inputs 202 to
the power input threshold set in block 406 of the method 400
to determine whether the power currently being received by
the THS 204 is above the power input threshold. If, at
decision block 412a, the power detect/select engine 210
determines that the power received from the one or more
power inputs 202 is greater than the power input threshold,
the method 400 proceeds to decision block 4126 where it is
determined whether operation power has reached a maxi-
mum level. In an embodiment, the component power control
engine 216 may include analog circuits to detect and enable
a power source. Instructions may be stored on a non-
transitory computer-readable medium and, when executed
by a processor, may cause the processor to determine
whether the power provided to the system components 222
has reached a maximum level. For example, in response to
the power from the one or more power inputs 202 being
above the power input threshold, the component power
control engine 216 is operable to cause that power to be
supplied to the system components 222. At decision block
4125, the component power control engine 216 may then
compare the power being supplied to the system components
222 to the operation characteristics for the system compo-
nents 222 to determine whether the system components are
operating at a maximum operation level included in the
operation characteristics.

If, at decision block 4125, it is determined that operation
power has not reached a maximum level, the method 400
proceeds to block 412¢ where the power supplied to the
system components (e.g., the “operation power”) is allowed
to increase. In an embodiment, the component power control
engine 216 may include analog circuits to detect and enable
a power source. Instructions may be stored on a non-
transitory computer-readable medium and, when executed
by a processor, may cause the processor to allow the power
provided to the system components 222 to increase. For
example, at block 412¢, the component power control
engine 216 may allow an increase in the power used by the
system components 222 according to the operation charac-
teristics (e.g., the power supplied may be sufficient to
increase the operation of the system components from one
intermediate operation level to a higher intermediate opera-
tion level). The method 400 then returns to decision block
412a to determine whether the power received from the one
or more power inputs is greater than the power input
threshold. Thus, decision blocks 412a, 4125 and 412¢ allow
the power utilization engine to increase the power provided
to the system components 222 until the system components
are operating at a maximum operation level wherein the
maximum operation level is dependent on the selected
power source(s) characteristics. If, at decision block 4125, it
is determined that the operation power is at a maximum
level, the method 400 proceeds to block 4124 where charge
power is set to a minimum level. In an embodiment, the
power detect/select engine 210 includes instructions, stored
on a non-transitory computer-readable medium, that when
executed by a processor cause the processor to provide
power from the one or more power inputs 202 to the charger
212 and instruct the charger to provide a charge to the
battery 214 at a minimum charge level. Thus, once the
power provided by the one or more power inputs is sufficient
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to operate the system components at a maximum level,
power from the one or more power inputs is allocated for
charging the battery 214.

If, at decision block 412a, it is determined that the power
received from the one or more power inputs is below the
power input threshold, the method 400 proceeds to decision
block 412¢ where it is determined whether operation power
is at a minimum level. In an embodiment, the component
power control engine 216 may include analog circuits to
detect and enable a power source. Instructions may be stored
on a non-transitory computer-readable medium and, when
executed by a processor, may cause the processor to deter-
mine whether the power provided to the system components
222 is at a minimum level. For example, the component
power control engine 216 may compare the power provided
from the one or more power inputs 202 to the system
components 222 to the operation characteristics of the
system components 222 to determine whether that power
being provided is not sufficient to operate the components at
a minimum operation level. If at decision block 412e, it is
determined that the operation power is at a minimum level,
the method 400 proceeds to block 412f'where an insufficient
operation power action is performed. In an embodiment, the
power utilization engine may include analog circuits to
detect and enable a power source. Instructions may be stored
on a non-transitory computer-readable medium and, when
executed by a processor, may cause the processor to perform
the insufficient operation power action that may include, for
example, checking a battery status and shutting down one or
more of the system components 222 (e.g., in response to the
system component(s) being operated followed by the power
received from the one or more power inputs falling below
the power input threshold), not turning on one or more
system components 222 (e.g., in response to the IHS 204
being connected to a power input that does not provide
enough power to properly operate the system
component(s)), warning the user and shutting down the
system, and/or a variety of other insufficient operation power
actions known in the art.

If, at decision block 412e, it is determined that the
operation power is not at a minimum level (e.g., the power
received from the power inputs 202 is sufficient to power the
system components 222), the method 400 proceeds to block
412g where the operation power is decreased. In an embodi-
ment, the component power control engine 216 may include
analog circuits to detect and enable a power source. Instruc-
tions may be stored on a non-transitory computer-readable
medium and, when executed by a processor, may cause the
system components 222 to reduce the power consumed from
the one or more power inputs 202. Thus, if the power
received from the one or more power inputs 202 is below the
power input threshold and the system components 222 are
still operating above a minimum operation level, the power
provided to those system components 222 is decreased. In an
embodiment, power may be decreased by capping or oth-
erwise limited a processor P-state to a lower level (e.g.,
relative to the current P-state of the processor.)

Referring now to FIGS. 4a, 45, and 4c, following blocks
412d or 412g, the method 400 proceeds to block 414 where
a charge control is performed. At block 414, a plurality of
charging characteristics may be determined for the battery
214 using the one or more power input characteristics
determined in block 404. As used herein, the battery 214
may be considered one of the system components of the [HS
204, and the charging characteristics of the battery 214 may
be considered an operation characteristic for the battery
214/system component. In an embodiment, the component
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power control engine 216 may include analog circuits to
detect and enable a power source. Instructions may be stored
on a non-transitory computer-readable medium and, when
executed by a processor, may cause the processor to use the
one or more power input characteristics determined in block
404 to determine charging characteristics for the battery 214.
In one example, the component power control engine 216
may determine the battery charge level and select a plurality
of charging rates for the battery 214 that include a minimum
charge rate, a maximum charge rate, and/or a plurality of
intermediate charge rates between the minimum charge rate
and the maximum charge rate. The charging process of a
battery is complex and may include many factors that can
impact battery life, and the power utilization system is
operable to consider power source capability, battery charge
level, and operation power requirements of system compo-
nents in determining the charge rate. In an embodiment, the
component power control engine 216 may include analog
circuits to detect and enable a power source. Instructions
may be stored on a non-transitory computer-readable
medium and, when executed by a processor, may cause the
processor, at block 414, to retrieve a plurality of battery
characteristics from the battery 214 for use with the one or
more power input characteristics to determine charging
characteristics for the battery 214. For example, the com-
ponent power control engine 216 may retrieve from the
battery 214, or from a database in the IHS 204 (not illus-
trated), a plurality of battery characteristics that include
battery type (e.g., lithium ion, lithium polymer, etc.), battery
capacity, and/or a variety of battery characteristics known in
the art. The component power control engine 216 may then
use the battery characteristics with the power input charac-
teristics to determine the charging rates. For example, a
charge rate desirable for a given battery may require more
power than can be provided by a particular power source
under desired operation levels of other system components,
while a more capable power source may support the opti-
mum charge rate, and the system allows for the character-
izations of those variable in determining the charge rate to
be supplied to a battery. Thus, a plurality of charging
characteristics for the battery 214 may be determined at
block 414 that are based on the power input characteristics
determined in block 404 and, in some embodiments, battery
characteristics of the battery 214.

The method 400 may then perform charge control at block
414. Beginning at decision block 414a, it is determined
whether a power input is greater than a power input thresh-
old. As discussed above, the power detect/select engine 210
is operable to compare the power received from the one or
more power inputs 202 to the power input power input
threshold set in block 406 to determine whether the power
currently being received by the IHS 204 is above the power
input threshold. If, at decision block 414a, the power detect/
select engine 210 determines that the power received from
the one or more power inputs 202 is greater than the power
input threshold, the method 400 proceeds to decision block
4145 where it is determined whether charge power is at a
maximum level. In an embodiment, the component power
control engine 216 may include analog circuits to detect and
enable a power source. Instructions may be stored on a
non-transitory computer-readable medium and, when
executed by a processor, may cause the processor to deter-
mine whether the charge provided to the battery 214 is at a
maximum charge level.

If, at decision block 4145, it is determined that the charge
provided to the battery 214 is not at a maximum charge
level, the method 400 proceeds to block 414¢ where the
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charge provided to the battery 214 (e.g., the “charge power”)
is increased. In an embodiment, the power detect/select
engine 210 may include analog circuits to detect and enable
a power source. Instructions may be stored on a non-
transitory computer-readable medium and, when executed
by a processor, may cause the processor to provide power to
the charger 212 and instruct the charger 212 to increase the
charge provided to the battery 214. For example, at block
414c, the component power control engine 216 may increase
the power provided from the charger 212 to the battery 214
according to the charging characteristics (e.g., the power
supplied may be sufficient to increase the charge level from
one intermediate charge level to a higher intermediate
charge level.) The method 400 then returns to decision block
414a to determine whether the power received from the one
or more power inputs is greater than the power input
threshold. Thus, blocks 414a, 4145 and 414c¢ allow the
power utilization engine to increase the charge provided to
the battery 214 until the battery is being charged at a
maximum charge level. If, at decision block 414a, it is
determined that the power received from the one or more
power inputs 202 is not greater than the power input
threshold, the method 400 proceeds to block 4144 where
charge power is decreased. In an embodiment, the power
detect engine may include analog circuits to detect and
enable a power source. Instructions may be stored on a
non-transitory computer-readable medium and, when
executed by a processor, may cause the processor to
decrease the power (from the one or more power inputs)
provided to the charger 212 and instruct the charger to
decrease a charge provided to the battery 214.

Referring now to FIGS. 4a, 4c¢, and 4d, following blocks
4145 or 414d, the method 400 proceeds to block 416 where
charge and operation are monitored. The charge and opera-
tion monitoring begins at decision block 416a where it is
determined whether a power input is greater than a power
input threshold. As discussed above, the power detect/select
engine 210 is operable to compare the power received from
the one or more power inputs 202 to the power input power
input threshold set in block 406 of the method 400 to
determine whether the power currently being received by the
THS 204 is above the power input threshold. If, at decision
block 4164, the power detect/select engine 210 determines
that the power received from the one or more power inputs
202 is greater than the power input threshold, the method
400 returns to decision block 416a and continues to monitor
the power received from the one or more power inputs 202
with respect to the power input threshold.

If, at decision block 4164, it is determined the power
received from the one or more power inputs 202 is not
greater than the power input threshold, the method 400
proceeds to decision block 4165 where it is determined
whether charge power is at a minimum level. In an embodi-
ment, the component power control engine 216 may include
analog circuits to detect and enable a power source. Instruc-
tions may be stored on a non-transitory computer-readable
medium and, when executed by a processor, may cause the
processor to determine whether the charge provided to the
battery 214 is at a minimum charge level. If, at decision
block 4165, it is determined that the charge power is not at
a minimum level (e.g., the charge provided to the battery 214
is above a minimum charge level), the method 400 proceeds
to decision block 416¢ where it is determined whether a
power input is greater than a power input threshold. As
discussed above, the power detect/select engine 210 is
operable to compare the power received from the one or
more power inputs 202 to the power input power input
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threshold set in block 406 of the method 400 to determine
whether the power currently being received by the IHS 204
is above the power input threshold. If, at decision block
416c¢, the power detect/select engine 210 determines that the
power received from the one or more power inputs 202 is not
greater than the power input threshold, the method 400
proceeds to block 416d where charge power is decreased. In
an embodiment, the power detect engine may include analog
circuits to detect and enable a power source. Instructions
may be stored on a non-transitory computer-readable
medium and, when executed by a processor, may cause the
processor to decrease the power provided from the one or
more power inputs to the charger 212 and instruct the
charger 212 to decrease a charge provided to the battery 214.
The method 400 then returns to decision block 4165. Thus,
blocks 4165, 416¢ and 4164 allow the power utilization
engine to decrease the charge provided to the battery 214
until the battery is being charged at a minimum charge level
if the power received from the one or more power inputs is
not greater than the power input threshold. If, at decision
block 416¢, the power received from the one or more power
inputs is greater than the power input threshold, the method
400 returns to decision block 416a.

If, at decision block 4164, it is determined that the charge
power is at a minimum level, the method 400 proceeds to
decision block 416e where it is determined whether opera-
tion power is at a minimum level. If at decision block 416e,
it is determined that the operation power is at a minimum
level, the method 400 proceeds to block 416/ where an
insufficient operation power action is performed. In an
embodiment, the power utilization engine may include ana-
log circuits to detect and enable a power source. Instructions
may be stored on a non-transitory computer-readable
medium and, when executed by a processor, may cause the
processor to perform the insufficient power action that may
include, for example, shutting down one or more of the
system components 222, warning the user and shutting
down the system, and/or a variety of other insufficient
operation power actions known in the art.

If, at decision block 416e, it is determined that the
operation power is not at a minimum level, the method 400
proceeds to decision block 416/ where it is determined
whether a power input is greater than a power input thresh-
old. As discussed above, the power detect/select engine 210
is operable to compare the power received from the one or
more power inputs 202 to the power input power input
threshold set in block 406 of the method 400 to determine
whether the power currently being received by the IHS 204
is above the power input threshold. If, at decision block
416f, it is determined that the power received from the one
or more power inputs 202 is not greater than the power input
threshold, the method 400 proceeds to block 416g where the
operation power is decreased. In an embodiment, the com-
ponent power control engine 216 may include analog cir-
cuits to detect and enable a power source. Instructions may
be stored on a non-transitory computer-readable medium
and, when executed by a processor, may cause the processor
to cause the power provided from the one or more power
inputs 202 to the system components to decrease. The
method 400 then returns to decision block 416e. If, at
decision block 416f; it is determined that the power received
from the one or more power inputs 202 is greater than the
power input threshold, the method 400 returns to decision
block 416a.

Thus, a power utilization system and method have been
described that characterize power provided by one or more
power inputs, use that power characterization to characterize
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the operation of a plurality of components, and then operate
the components according to the power input and the
operation characterization. In an embodiment, the operation
characterization may include a charging of a battery. The
power utilization system may then monitor the power
received from the one or more power inputs and increase the
operation of the components (up to a maximum operation
level) when the received power is sufficient, decrease the
operation of the components (down to the minimum level)
when the received power decreases, and stop operation of
the components with the received power is insufficient.
Furthermore, this component control may include providing
a charge to a battery when the other components in the
system are operating at a maximum operation level, increas-
ing the charge level to the battery when the received power
is sufficient, and decreasing the charge level to the battery
when the received power decreases. The power utilization
engine allows the use of a plurality of power inputs that may
each provide power that has different power characteristics
relative to the other power inputs, and that may provide
power that varies in amount, quality, etc., thus providing for
the variable operation of the components and the charging of
the battery based on the power that is actually being pro-
vided to the system at any given time.

Referring now to FIG. 5, a power utilization system 500
is illustrated. In an embodiment, the power utilization sys-
tem 500 is an analog embodiment of a power utilization
system that operates according to the method 400 discussed
above. The power utilization system 500 includes a plurality
of power input sources 502 that may be the power inputs
202a-e discussed above. A power detect/select engine 504 is
coupled to the power input sources 502. In an embodiment,
the power detect/select engine 504 detects active inputs and
selects a voltage for operation. For example, the voltages
from the power input sources 502 may be passed through a
diode, and the highest of those voltages may be used to
clamp off the other voltages. In another example, the highest
voltage may be used to power selection circuitry that is
operable to shut off all of the input power sources but the
preferred source. A component power control engine 506 is
coupled to the power detect/select engine 504 and includes
a threshold engine 506a and a component control 5065. In
an embodiment, the threshold engine 5064 may regulate the
selected input voltage from the power detect/select engine
504 and use it to power a reference generation circuit that
provides fixed reference voltages for both battery charging
and component operation. For example, a summing circuit
may be used that receives a zero for all references from
non-active power input sources 502. In an embodiment, the
threshold engine 506a may incorporate feedback from actual
battery charge and component operation power usage. In an
embodiment, the component control 5066 may send an
interrupt to the processor (e.g., one of the components 508)
to increase or decrease its current performance level. In a
relatively simple embodiment, the component control 5065,
based on an input from a comparator 507, may use an edge
detector and an analog to digital (A-D) converter to change
an operation level of the processor. A charger 510 is coupled
to the power detect/select engine 504 and the threshold
engine 506a, and may be used to detect poor power quality
as well as the condition of a battery 512 using charge control
circuitry. In an embodiment, the charger 510 may control
current limit using the difference in the reference voltage and
the supply voltage. In some embodiments, a voltage con-
verter 514 is coupled to regulators 516 and to the power
detect/select engine 504.
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Referring now to FIG. 6, an embodiment of a dynamic
power distribution system 600 is illustrated. The embodi-
ment of the dynamic power distribution system 600 illus-
trated and discussed below is directed to the distribution of
dynamic power provided by a wireless powering system 602
to the wireless powered system 606. However, one of skill
in the art in possession of the present disclosure will
recognize that the teachings herein may be applied to a wide
variety of other changing, variable, or otherwise dynamic
power sources known in the art, and thus will fall within the
scope of the present disclosure. In some embodiments, the
wireless powering system 602 may be the IHS 100 discussed
above with reference to FIG. 1 and/or may include some or
all of the components of the IHS 100. The wireless powering
system 602 may provide a direct induction wireless power-
ing system, an electromagnetic radiation wireless powering
system, an electrical conduction wireless powering system,
and/or a variety of other wireless powering systems known
in the art. The wireless powering system 602 may include a
processing system (e.g., the processor 102 discussed above
with reference to FIG. 1) and a memory system (e.g., the
system memory 114 discussed above with reference to FIG.
1) that includes instructions that, when executed by the
processing system, cause the processing system to provide a
wireless power control engine 602q that provides the func-
tionality of the wireless power control engines and/or wire-
less powering systems discussed below. In an embodiment,
the wireless powering system 602 may include other hard-
ware components and/or software components that provide
one or more wireless power provisioning modules utilized in
the wireless powering system such as, for example, a
wireless power supply unit, a source to load limit controller,
a throttle controller, and/or a variety of other wireless
powering system hardware and/or software components
known in the art.

The wireless powering system 602 also includes a com-
munication device 60256 that may be, for example, a Near
Field Communication (NFC) device, a Bluetooth commu-
nication device, a Bluetooth Low Energy (BLE) communi-
cation device, a Wi-Fi Direct communication device, and/or
a variety of other communication devices known in the art.
Each of the communication device 6026 and the wireless
power control engine 602a may be coupled to one or more
antennas 602¢ (e.g., by a bus connecting the antenna to the
processing system that provides the wireless power control
engine 602q) that are configured to transmit data and/or
power to the wireless powered system 606. The wireless
powering system 602 includes features such as, for example,
cabling and/or other power couplings known in the art, that
are configured to couple the wireless power control engine
602a to a power source 604 such as, for example, a direct
current (DC) source that may include power adapters, an
alternating current (AC) to DC power source, a Universal
Serial Bus (USB) power source, an automobile power
source, an airplane power source, and/or a variety of other
power sources known in the art.

In some embodiments, the wireless powered system 606
may be the ITHS 100 discussed above with reference to FIG.
1 and/or may include some or all of the components of the
THS 100. The wireless powered system 606 may provide a
direct induction wireless powered system, an electromag-
netic radiation wireless powered system, an electrical con-
duction wireless powered system, and/or a variety of other
wireless powered systems known in the art. The wireless
powered system 606 may include a processing system (e.g.,
the processor 102 discussed above with reference to FIG. 1)
and a memory system (e.g., the system memory 114 dis-



US 9,471,081 B2

15

cussed above with reference to FIG. 1) that includes instruc-
tions that, when executed by the processing system, cause
the processing system to provide a wireless power distribu-
tion engine 606a that provides the functionality of the
wireless power distribution engines and/or wireless powered
systems discussed below. In an embodiment, the wireless
powered system 606 may include other hardware compo-
nents and/or software components that provide one or more
wireless power receiving modules utilized in wireless pow-
ered system such as, for example, a wireless charger client,
power regulators, a host/embedded controller (EC) throttle
controller, and/or a variety of other wireless powered system
hardware and/or software components known in the art.

The wireless powered system 606 also includes a com-
munication device 6065 that may be, for example, a Near
Field Communication (NFC) device, a Bluetooth commu-
nication device, a Bluetooth Low Energy (BLE) communi-
cation device, a Wi-Fi Direct communication device, and/or
a variety of other communication devices known in the art.
Each of the communication device 6065 and the wireless
power distribution engine 606a may be coupled to one or
more antennas 606¢ (e.g., by a bus connecting the antenna
to the processing system that provides the wireless power
distribution engine 6064) that are configured to transmit data
and/or receive power from the wireless powering system
602. The wireless powered system 606 includes one or more
buses 6064 that are coupled to the wireless power distribu-
tion engine 606a (e.g., to the processing system that pro-
vides the wireless power distribution engine 606a) and to
systems components 606e that may include a battery com-
ponent 606/, and one or more powering ports 606g. In some
embodiments, the system components 606¢ may be any or
all of the components of the IHS 100 discussed above with
reference to FIG. 1, while in other embodiments, the system
components 606e¢ may be any components in a wireless
powered system that provide the functionality of that wire-
less powered system. In different embodiments, the power-
ing port(s) 606g may include USB powering ports, DC
powering ports, High Definition Multimedia Interface
(HDMI) powering ports, Ethernet powering ports, and/or a
variety of other powering ports known in the art. The
wireless powered system 606 may include features such as,
for example, cabling and/or other power couplings known in
the art, that are configured to couple the powering port(s)
606g to external device(s) 608 such as, for example, mobile
phone IHSs, THS peripheral devices, and/or a variety of
other external devices known in the art.

The wireless power distribution engine 606a (e.g., the
memory system that provides the wireless power distribu-
tion engine 606a or a database coupled to the wireless power
distribution engine 606a) may store or otherwise have
access to one or more power distribution rules. In some
embodiments, power distribution rules may be provided in
the wireless powered system 606 by a wireless powered
system manufacturer. In some embodiments, power distri-
bution rules may be provided in the wireless powered
system 606 by a user of the wireless powered system 606
using, for example, an input device such that the input
device 106 discussed above with reference to FIG. 1. As
discussed in further detail below, power distribution rules
may include definitions, instructions, and/or other informa-
tion that instructs the wireless power distribution engine
606a how to allocate power received from the wireless
powering system 602. In some embodiments, the power
received from the wireless powering system 602 is variable,
changing, or otherwise a dynamic power that may not be
sufficient to provide adequate power amounts needed,
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requested, or otherwise utilized by each of the system
component(s) 606e, the battery component 606/, and the
external device(s) 608 in their operation. As such, power
distribution rules may instruct the wireless distribution
engine 6064 how to allocate dynamic power amounts
received from the wireless powering system 602 to any (or
any combination of) the system component(s) 606e, battery
component 6067, and the powering port(s) 606g (such that
power is provided from the powering port(s) 606g to the
external device(s) 608). In some embodiments, power dis-
tribution rules may be provided prior to the performance of
the method 800, discussed below, such that the wireless
powered system 606 stores a plurality of power distribution
rules. In some embodiments, power distribution rules may
be provided during the method 800 such that a user may
define how a power budget is allocated and distributed
“on-the-fly”, following, or otherwise in response to deter-
mining a power budget from a dynamic or limited power
amount.

For example, a power distribution rule included in or
accessible by the wireless power distribution engine 606a
may include instructions to the wireless power distribution
engine 606a to allocate dynamic power received from the
wireless powering system 602 in a first power amount to the
battery component 606/ 'if the charge of the battery compo-
nent 606f'is below a predetermined level, along with which
system component(s) 606 and/or external device(s) 608
(e.g., through the powering port(s) 606g) to allocate any
remaining power amount to. As such, power distribution
rules may include a system component/external device hier-
archy that defines the priority of power provision from a
dynamic power received from the wireless powering system
602 to the system component(s) 606e and/or external
device(s) 608. In an embodiment, a system component/
external device hierarchy in a power distribution rule may
specify particular system component(s) 606e that should be
provided available power before particular external
device(s) 608, as well as particular external device(s) 608
that should be provided available power before particular
system component(s) 606e. For example, a manufacturer of
a wireless powered system 606 may provide a system
component/external device hierarchy in a power distribution
rule that specifies that core IHS system components (e.g., a
processing system and a memory system in an IHS) should
be provided available power before any other system com-
ponents 606e or external devices 608. In another example, a
user of a wireless powered system 606 may provide a system
component/external device hierarchy in a power distribution
rule that specifies that particular external devices 608 (e.g.,
a mobile phone IHS (external device) coupled to a wireless
powered THS by a USB cable) should be provided available
power before any other system components 606e or external
devices 608.

In another embodiment, power distribution rules may
specify how system components and/or external devices are
to be powered based on the running state of the IHS (e.g.,
full power state, intermediate power state, reduced power
state, etc.). In another embodiment, power distribution rules
may specify how power should be provided based on a
charge level of the battery to be used to charge as well as the
battery to be charged, the types of batteries charging and
charged, and/or any other characteristics of the batteries or
power sources used in the system. In another embodiment,
power distribution rules may specify how power is distrib-
uted based on user actions with regard to an IHS (e.g., use
characteristics, user profiles, etc.) For example, a user action
may require an IHS to perform a particular action that
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requires an amount of power, and the power distribution
rules may specify how power should be allocated based on
the need to perform that particular action. In another
embodiment, power distribution rules may specify how
power is distributed based on thermal characteristics of the
THSs being used in the system. While a few examples have
been provided, one of skill in the art in possession of the
present disclosure will recognize that any of a variety of
definitions, instructions, and/or other information may be
provided in one or more power distribution rules to instruct
the wireless power distribution engine 606a how to distrib-
ute dynamic power from the wireless powering system 602.

Referring now to FIG. 7, a specific embodiment of a
dynamic power distribution system 700 is illustrated that
may be the dynamic power distribution system 600 of FIG.
6 and/or include some or all of the components of the
dynamic power distribution system 600. In the illustrated
embodiment, the dynamic power distribution system 700
includes a wireless powering system that includes a wireless
powering pad 702a and a power cord 7025 that extends from
the wireless powering pad 702a and couples to a wall plug
702¢ that is configured to provide power from a power
source. In an embodiment, the wireless powering pad 702a
may house the components of the wireless powering system
602 discussed above with reference to FIG. 6. The dynamic
power distribution system 700 also includes a powered
laptop/notebook THS 704 having a base 704a moveably
coupled to a display 7045. In an embodiment, the base 704a
of the powered laptop/notebook THS 704 may house the
components of the wireless powered system 606 discussed
above with reference to FIG. 6. The dynamic power distri-
bution system 700 also includes a mobile phone IHS 706
that may be the external device 608 discussed above with
reference to FIG. 6, and that is coupled to the powered
laptop/notebook THS 704 by a USB cable 708 or other
powering cable known in the art. As is known in the art of
wireless powering systems, the powered laptop/notebook
THS 704 may be placed on or adjacent the wireless powering
pad 702a, as illustrated in FIG. 7, to receive wireless power
transmitted by the wireless powering system without the
need to connect power cables between the wireless powering
pad 702a and the laptop/notebook IHS 702.

Referring now to FIGS. 6, 7, and 8, a method 800 for
distributing power is illustrated. The method 800 is illus-
trated and described below as providing for the distribution
of a dynamic power from a wireless powering system to
system component(s) and/or external device(s) in a wireless
powered system. However, as discussed above, one of skill
in the art will recognize that the teachings of the present
disclosure may be applied to any of a variety of dynamic
power situations in which the power provided by a dynamic
powering system is variable, changing, or otherwise
dynamic, and thus the application of the teachings of the
present disclosure to dynamic power received from a
dynamic powering system other than wireless powering
systems are envisioned as falling within the scope of the
present disclosure.

The method 800 begins at block 802 where the wireless
powering system is initialized. In an embodiment, the wire-
less power control engine 602a and/or other subsystems in
the wireless powering system 602 may operate at block 802
to initialize the wireless powering system in response to
connection of the wireless powering system 602 to the
power source 604, powering on of the wireless powering
system, and/or a variety of other initialization events known
in the art. The method 800 then proceeds to block 804 where
the wireless powered system is engaged with the wireless
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powering system. In an embodiment, the wireless powered
system 606 is positioned on, adjacent to, or otherwise within
a minimum wireless powering distance from the wireless
powering system 602 in order to engage the wireless pow-
ering system 602 and the wireless powered system 606. For
example, FIG. 7 illustrates how the powered laptop/note-
book THS 704 may be positioned on the wireless powering
pad 702a to engage the powered laptop/notebook THS 704
and the wireless powering system at block 804 of the method
800. While a few examples have been illustrated and
described, the engagement of the wireless powered system
606 and the wireless powering system 602 may be accom-
plished in a variety of manners known in the art of wireless
power systems.

The initialization of the wireless powering system 602 at
block 802 and the engagement of the wireless powered
system 606 with the wireless powering system 602 at block
804 may include the performance of a variety of wireless
power system functionality known in the art by the wireless
powering system 602 and the wireless powered system 606.
For example, the wireless powering system 602 may per-
form initialization operations at block 802 such as, for
example, powering on, foreign object detection, loading of
the wireless charging standard to be used, and/or a variety of
other initialization operations known in the art. In another
example, the wireless powering system 602 may perform
engagement operations at block 804 such as, for example,
discovery of the wireless powered system 606, exchange of
identifications with the wireless powered system 606,
exchange of capabilities with the wireless powered system
606, exchange of status with the wireless powered system
606, and/or a variety of other engagement operations known
in the art. In another example, the wireless powered system
606 may perform engagement operations at block 804 such
as, for example, discovery of the wireless powering system
602, exchange of identifications with the wireless powering
system 602, exchange of capabilities with the wireless
powering system 602, exchange of status with the wireless
powering system 602, and/or a variety of other engagement
operations known in the art. As is known in the art, these
initialization operations and engagement operations may
provide for an initial supply of a default wireless power
amount from the wireless powering system 602 to the
wireless powered system 606, a determination that a com-
patible wireless powered system has engaged the wireless
powering system 602, and/or a variety of other initialization
and engagement purposes known in the art.

In an embodiment, the engagement of the wireless pow-
ered system 606 with the wireless powering system 602 at
block 804 may include an information exchange between
then communication device 2025 in the wireless powering
system 602 and the communication device 2065 in the
wireless powered system 606. For example, the wireless
powering system 602 may communicate powering system
information to the wireless powered system 606 such as, for
example, wireless powering system control information, a
wireless powering system electronic identification (EID),
wireless powering system status information, wireless pow-
ering system health information, wireless powering system
security information, wireless powering system thermal
information, and/or a variety of other powering system
information known in the art. In another example, the
wireless powered system 606 may communicate powered
system information to the wireless powering system 602
such as, for example, wireless powered system control
information, a wireless powered system electronic identifi-
cation (EID), wireless powered system status information,
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wireless powered system health information, wireless pow-
ered system security information, wireless powered system
thermal information, and/or a variety of other powered
system information known in the art.

The method 800 then proceeds to block 806 where a
power budget from the wireless powering system is deter-
mined. In an embodiment, the wireless power distribution
engine 6064 in the wireless powered system 606 operates at
block 806 to determine a power budget from the power
received (e.g., via the antenna(s) 606¢) from the wireless
powered system 602. In an embodiment, in response to the
engagement of the wireless powered system 606 with the
wireless powering system 602, the wireless power control
engine 602a operates to transmit wireless power from the
power source 604 and through the antenna(s) 602¢ to the
wireless powered system 606. In response, the wireless
power distribution engine 606a in the wireless powered
system 606 may detect a power provided by the wireless
powering system 602 that is variable, changing, or otherwise
dynamic based upon, for example, the power supplied from
the power source 604, the operations associated with wire-
lessly supplying power, relative movement of the charging
and charged device, other misalignment of the charging
coils, thermal issues with the charging coils, and/or a variety
of other dynamic power supply causes known in the art. The
wireless power distribution engine 6064 may then determine
a power budget that is based upon the dynamic power being
provided by the wireless powering system 602. The power
budget based upon that dynamic power may include a
minimum power amount being supplied via the dynamic
power (e.g., the lowest power amount supplied during the
supplying of the dynamic power for a predetermined time
period), an average power amount being supplied via the
dynamic power (e.g., the average power amount supplied
during the supplying of the dynamic power for a predeter-
mined time period), and/or using a variety of other charac-
teristics of the dynamic power that would be apparent to one
of skill in the art in possession of the present disclosure. As
such, following block 806, the wireless powered system 606
has determined a power budget that include an amount of
dynamic power currently being provided by the wireless
powering system 602, and as discussed below, the wireless
powered system 606 may continually monitor the dynamic
power being provided by the wireless powering system 602
during the method 800 to re-determine the power budget as
that dynamic power changes (or changes more than a
predetermined amount).

The method 800 then proceeds to block 808 where a load
is determined from wireless powered system components. In
an embodiment, the wireless power distribution engine 6064
operates at block 808 to determine a load required for at least
some level of operation of each of the system component(s)
606¢ in the wireless powered system 606 including the
battery component 606f. For example, the wireless power
distribution engine 606a may reference a database that
includes the amount of power consumed by each of the
system component(s) 606e during their operation and the
battery component 606/ during charging (which may vary
based on the battery charge level) in order to determine the
load required by each of the system component(s) 606¢ and
the battery component 606/ during their operation. In
another example, the wireless power distribution engine
606a may monitor power regulators that are coupled to each
of the system component(s) 606e and/or the battery com-
ponent 6067 in order to determine the load required by each
of'the system component(s) 606e and the battery component
606/ during their operation. While a few examples have been
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provided, one of skill in the art in possession of the present
disclosure will recognize that a wide variety of techniques
may be used by the wireless power distribution engine 606a
to determine a load required by (or being used by) any or all
of the system components 606e including the battery com-
ponent 606/ while remaining within the scope of the present
disclosure. As such, following block 808, the wireless pow-
ered system 606 has determined the amounts of power
needed to power each (or any combination of) the subsystem
components 606¢ and the battery component 606/ in the
wireless powered system 606 at one or more operation
levels.

The method 800 then proceeds to block 810 where power
requests are received from one or more external device(s). In
an embodiment, the wireless power distribution engine 606a
operates at block 810 to receive power requests from exter-
nal device(s) that are connected to the powering port(s)
606g. For example, the wireless power distribution engine
606a may monitor each of the powering port(s) 606g to
determine whether a power request has been received from
an external device 608 connected to that powering port 608.
While an example has been provided, one of skill in the art
in possession of the present disclosure will recognize that a
wide variety of techniques may be used by the wireless
power distribution engine 606a to receive power requests
from connected external devices while remaining within the
scope of the present disclosure. As such, following block
810, the wireless powered system 606 has determined the
amounts of power needed to power each (or any combina-
tion of) the external device(s) 608 connected to the powering
port(s) 608 in the wireless powered system 606 at one or
more levels of operation of those external device(s).

The method 800 then proceeds to block 812 where power
distribution rule(s) are retrieved. In an embodiment, the
wireless power distribution engine 606a operates at block
812 to retrieve one or more power distribution rule(s) that
are included in or otherwise accessible by the wireless
power distribution engine 606a. As discussed above, the
power distribution rule(s) may include definitions, instruc-
tions, and/or other information that instructs the wireless
power distribution engine 606a how to allocate power
received from the wireless powering system 602. In an
embodiment, the power distribution rule(s) retrieved at
block 812 may be retrieved based on the power budget
determined at block 606, the load determined at block 808,
the power request(s) received block 810, and/or a variety of
other power distribution factors that would be apparently to
one of skill in the art in possession of the present disclosure.
For example, the power budget determined at block 806 may
indicate a particular power amount that is available from the
dynamic power currently being received from the wireless
powering system 602, and that particular power amount may
be used to retrieve power distribution rule(s) associated with
that particular power amount (e.g., power distribution rules
that instruct the wireless power distribution engine 606a
how to allocate power received from the wireless powering
system 602 that is equal to or less than that particular power
amount).

In another example, the load determined at block 808 may
indicate particular power amounts needed by each subsys-
tem component 706¢ and the battery component 606/ from
the dynamic power received from the wireless powering
system 602, and those particular power amounts may be
used to retrieve power distribution rule(s) associated with
those particular power amounts (e.g., power distribution
rules that instruct the wireless power distribution engine
606a how to allocate power received from the wireless
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powering system 602 that is equal to or less than those
particular power amounts). In another example, the load
determined at block 808 may indicate particular system
components that need the dynamic power received from the
wireless powering system 602, and those particular system
components may be used to retrieve power distribution
rule(s) associated with those particular system components
(e.g., power distribution rules that instruct the wireless
power distribution engine 606a how to allocate power
received from the wireless powering system 602 to those
particular system components).

In another example, the power request(s) received at
block 810 may indicate particular power amounts needed by
the external device(s) from the dynamic power received
from the wireless powering system 602, and those particular
power amounts may be used to retrieve power distribution
rule(s) associated with those particular power amounts (e.g.,
power distribution rules that instruct the wireless power
distribution engine 606a how to allocate power received
from the wireless powering system 602 that is equal to or
less than those particular power amounts). In another
example, the power request(s) received at block 810 may
indicate particular external device(s) that need the dynamic
power received from the wireless powering system 602, and
those particular external device(s) may be used to retrieve
power distribution rule(s) associated with those particular
external device(s) (e.g., power distribution rules that instruct
the wireless power distribution engine 6064 how to allocate
power received from the wireless powering system 602 to
those particular external device(s)). While a few examples
have been provided, one of skill in the art in possession of
the present disclosure will recognize that a variety of infor-
mation may be used to filter, prioritize, and/or otherwise
retrieve power distribution rule(s) based on the power bud-
get, load, power requests, and/or other wireless powered
system factors while remaining within the scope of the
present disclosure.

In some embodiments, the power distribution rule(s) may
be provided by a user and retrieved by the wireless power
distribution engine 606a subsequent to engagement of the
wireless powered system 606 with the wireless powering
system 602 at block 804 and/or the determination of the
power budget at block 806. For example, the wireless power
distribution engine 606a may determine the power budget at
block 806, report that power budget (which may include a
limited power amount that is not sufficient to power all of the
system component(s) 606¢ and/or external device(s) 608 in
the wireless powered system 606) to the user (e.g., via a
display device such as the display 110 discussed above with
reference to FIG. 1). A user receiving the report of the power
budget may then be able to provide (e.g., via a power
distribution application executing on the wireless powered
system 606) information about system component(s) 606e,
external device(s) 608, a desired functionality for the wire-
less powered system 606 (e.g., that may require system
component(s) 606e and/or external device(s) 608), and/or
other information that provides power distribution rule(s)
that instruct the wireless power distribution engine 606a
how to allocate and distribute that limited power amount to
the system component(s) 606¢ and/or external device(s)
608. For example, referring to FIG. 7, the user may engage
the powered laptop/notebook IHS 704 with the wireless
powering pad 702a¢ and connect (or have previously con-
nected) the mobile phone IHS 706 to the powered laptop/
notebook THS 704, and upon detecting a limited dynamic
power available from the wireless powering pad 702q, the
wireless power distribution engine 606a may provide a
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power distribution rule screen on the display 7045 that
allows the user to provide power distribution rule(s) to
instruct the wireless power distribution engine 606a how to
distribute that limited dynamic power. As such, a user that
wishes to charge the mobile phone IHS 706 as quickly as
possible may provide power distribution rule(s) that instruct
the wireless power distribution engine 6064 to allocate as
much of the power budget as possible (e.g., up to a maxi-
mum amount) to the powering port connected to the mobile
phone IHS 706 (while allocating excess power, if available,
to other system component(s) and/or external device(s)
608).

In some embodiments, the wireless power distribution
engine 606a may operate, prior to distributing power from
the power budget determined at block 806, to ensure that the
wireless powered system 606 is stable enough to distribute
power from the power budget to the system component(s)
606¢ and/or the external device(s) 608. Similarly as dis-
cussed above, prior to distributing power from the power
budget, the wireless power distribution engine 606a may
determine whether the battery component 606/ includes a
charge level that is below a predetermined level that is
required to provide stable power the wireless powered
system 606 for boot operations, wireless powered system
control, power provisioning to the powering port(s) 606g,
and/or other stability considerations known in the art. If the
charge level of the battery component 606/ is below the
predetermined level, the power budget may be allocated and
distributed to the battery component 606/ (e.g., in its
entirety, in a maximum amount allowable by the battery
component 606f, etc.) in order to charge the battery com-
ponent 606fto a charge level that is above the predetermined
level.

Thus, the wireless power distribution engine 606a may
provide at least some portion of the power budget to the
battery component 606/ until the battery component 6061 is
charged to a minimum charge level that allows the wireless
powered system 606 to operate at a minimum functionality
level that allows the power budget to be allocated and
distributed to other system components 606e and/or external
device(s) 608. In some embodiments, subsequent to charg-
ing the battery component 606/ to the minimum charge
level, one or more power distribution rule(s) may instruct the
wireless power distribution engine 606a to allocate some
minimum power amount from the power budget to the
battery component 606/ until the battery component 606/
reaches an intermediate charge level (or maximum charge
level), while allocating other power amounts from the power
budget to the system components 606e and/or external
device(s) 608, discussed below. However, in some embodi-
ments, power distribution rules may instruct the wireless
powered system 606 to allocate and distribute power to a
powering port 606g (e.g., connected to a mobile phone IHS
or other high priority external device) even when the battery
component is “dead” or has a very low or no charge level.

The method 800 then proceeds to block 814 where power
is distributed from the power budget based on the load, the
power request(s), and the power distribution rule(s). In an
embodiment, the wireless power distribution engine 6064
uses the power distribution rule(s) retrieved at block 812 to
determine how to provide power from the power budget that
was determined at block 806 to the system components 606e
including the battery component 606f (e.g., based on the
loads determined at block 808) and/or to the external
device(s) 608 (e.g., based on the power request(s) received
at block 810). While not discussed explicitly below, in some
embodiments power distribution rule(s) may instruct the
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wireless power distribution engine 606q to allocate a power
amount necessary for the operation of the components that
provide the wireless power distribution engine 606a, the
communication device 6065, and/or other components nec-
essary to perform one or more of the blocks of the method
800.

In one embodiment, the power distribution rule(s) may
instruct the wireless power distribution engine 606a to
allocate a maximum power amount permitted by an external
device to the powering port 606g that is connected to that
external device 608, followed by allocating the remaining
power to a hierarchy or prioritization of system components
606¢ and/or other external device(s) 608 connected to pow-
ering ports 606g. For example, referring to FIG. 7, a user
may prioritize the charging of the battery in their mobile
phone IHS 706 relative to utilizing functionality in their
powered laptop/notebook THS 704, and thus may provide
power distribution rule(s) that instructs the wireless power
distribution engine 606a to allocate a maximum power
amount permitted by the mobile phone ITHS 706 to the
powering port that is connected to it upon determining that
the power budget is sufficient to provide that maximum
power amount and receiving a power request from the
mobile phone IHS 706. Furthermore, if the power budget
provides more power than maximum power amount permit-
ted by the mobile phone THS 706, the power distribution
rule(s) may instruct the wireless power distribution engine
606a to allocate the remaining power first to the processing
system, the memory system, and the display in the powered
laptop/notebook THS 704, next to the wireless communica-
tion systems in the powered laptop/notebook IHS 704, and
SO on.

In some embodiments, the wireless powered system 606
may operate to detect a requested increase in operation level
and, in response, determine whether additional power is
needed. If additional power is needed, the wireless powered
system 606 may request more power from the wireless
powering system 602. For example, the wireless power
distribution engine 606a may use the communication device
6065 and antenna(s) 606¢ to send a request for additional
power to the wireless power control engine 602a (e.g.,
through the communication device 6025 and the antenna(s)
602¢). In response, the wireless power control engine 602a
may receive the request from the wireless powered system
606, determine whether excess power may be provided to
the wireless powered system 606 (e.g., whether the current
power being provided is below a maximum amount of
power the wireless powering system 602 is capable of
providing) and, if so, increase its operating level to provide
more wireless power to the wireless powered device 606.

In some embodiments, the wireless powered system 606
may operate to detect a requested decrease in operation level
and, in response, determine whether some of the power
being provided by the wireless powering system 602 is not
needed. If the wireless powered system 606 determines that
some of the power being provided by the wireless powering
system 602 is not needed, the wireless powered system 606
may request less power from the wireless powering system
602. For example, the wireless power distribution engine
206a may use the communication device 6065 and
antenna(s) 606¢ to send a request for decreased power to the
wireless power control engine 602a (e.g., through the com-
munication device 6026 and the antenna(s) 602¢). In
response, the wireless power control engine 602a may
receive the request from the wireless powered system 606,
determine whether less power may be provided to the
wireless powered system 606 (e.g., whether the current
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power being provided is above a minimum amount of power
the wireless powering system 602 is capable of providing)
and, if so, decrease its operating level to provide less
wireless power to the wireless powered device 606.

The method 814 then proceeds back to block 806 to
determine the power budget from the wireless powering
system substantially as discussed above. As such, the wire-
less powered system 602 may operate to continually monitor
the dynamic power provided by the wireless powering
system 606 to determine a power budget (that may periodi-
cally or continuously change over time) and allocate and
distribute that power budget to the system component(s)
606¢, the battery component 606f, and/or the external
device(s) 608 based on the load from the system
component(s) 606e and the battery component 606f, the
power request(s) from the external devices 608, and the
power distribution rule(s) that instruct the wireless powered
device 606 how a limited power budget based on a dynami-
cally supplied power should be distributed between those
system component(s) 606e, the battery component 606/,
and/or the external device(s) 608. Furthermore, the load
form the system component(s) 606e may change (e.g., based
on different operating levels and/or instructions from a user),
the load from the battery component 606/ may change (e.g.,
based on a changing charge level due to battery use or
battery charging), and the power requests from the external
device(s) may change, and the wireless powered system 602
may periodically or continuously monitor those loads and
power requests to adjust which system component(s) and
external device(s) are provided power from the power
budget. As such, as external device(s) are connected and
disconnected from the wireless powered system 606, power
may be provided (and different power levels (e.g., different
current levels)) may be provided for different periods of time
depending on the power distribution rules.

Thus, systems and methods have been described that
provide for a powered system that receives dynamic power
from a dynamic power provisioning system to allocate that
dynamic power to system components and/or external
devices based on power distribution rules such that higher
priority system components and/or external devices may be
provided power over lower priority system components
and/or external devices when the dynamic power provides a
limited power amount that is not sufficient to power all of the
system components and external devices. As such, a user,
THS manufacturer, or other entity may define how power
amounts, system components, and external devices are pow-
ered in different situations to ensure that a limited power
amount provided to the powered system is utilized in the
most desired and efficient manner.

Although illustrative embodiments have been shown and
described, a wide range of modification, change and substi-
tution is contemplated in the foregoing disclosure and in
some instances, some features of the embodiments may be
employed without a corresponding use of other features.
Accordingly, it is appropriate that the appended claims be
construed broadly and in a manner consistent with the scope
of the embodiments disclosed herein.

What is claimed is:

1. A dynamic power distribution system, comprising:

a dynamic powering system that is configured to provide
dynamic power;

an external device; and

a powered system that is coupled to the external device
and that is engaging the dynamic powering system,
wherein the powered system is configured to:
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determine a power budget using the dynamic power
that is received from the dynamic powering system;

determine a powered system component load;

receive a power request from the external device;

retrieve at least one power distribution rule; and

allocate and distribute a first portion the power budget
to the external device based on the powered system
component load, the power request, and the at least
one power distribution rule.

5

2. The dynamic power distribution system of claim 1, 10

wherein the dynamic powering system is a wireless power-
ing system and the powered system is a wireless powered
system.

3. The dynamic power distribution system of claim 1,
wherein the dynamic powering system and the powered
system include communication devices that are configured
to communicate dynamic powering system information
from the dynamic powering system to the powered system.

4. The dynamic power distribution system of claim 1,
wherein the dynamic powering system and the powered
system include communication devices that are configured
to communicate powered system information from the pow-
ered system to the dynamic powering system.

5. The dynamic power distribution system of claim 1,
wherein the wireless powered system is further configured
to:

allocate and distribute the power budget to a battery
component prior to allocating and distributing the first
portion of the power budget to the external device in
response to determining that a charge of the battery
component is below a predetermined level; and

allocate and distribute the first portion of the power
budget to the external device in response to determin-
ing that the charge of the battery component is no
longer below the predetermined level.

6. The dynamic power distribution system of claim 1,
wherein the wireless powered system is further configured
to:

receive the at least one power distribution rule from a user
through an input device; and

store the at least one power distribution rule in a memory
system.

7. The dynamic power distribution system of claim 1,
wherein the wireless powered system is further configured
to:

allocate and distribute a second portion of the power
budget to at least one powered system component that
provides the powered system component load based on
the powered system component load, the power
request, and the at least one power distribution rule.

8. An information handling system (IHS), comprising:

a plurality of IHS components;

an external device connection;

a power receiving module;

a processing system that is coupled to the plurality of IHS
component, the external device connection, and the
power receiving module; and

a memory system that includes instructions that, when
executed by the processing system, cause the process-
ing system to provide a power distribution engine that
is configure to:
determine a power budget using a dynamic power that

is received through the power receiving module;
determine an THS component load from the plurality of
IHS components;
receive a power request through the external device
connection;
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retrieve at least one power distribution rule from the
memory system; and

allocate and distribute a first portion the power budget
through the external device connection based on the
THS component load, the power request, and the at
least one power distribution rule.

9. The IHS of claim 8, wherein the power receiving
module is a wireless power receiving module that is con-
figured to receive the dynamic power from a wireless
powering system.

10. The IHS of claim 8, further comprising:

a communication device, wherein the power distribution
engine is configured to receive dynamic powering
system information through the communication device
from a dynamic powering system that provides the
dynamic power.

11. The THS of claim 8, further comprising:

a communication device, wherein the power distribution
engine is configured to send IHS information to a
dynamic powering system that provides the dynamic
power.

12. The IHS of claim 8, wherein the plurality of IHS
components include a battery component, and wherein the
power distribution engine is further configured to:

allocate and distribute the power budget to the battery
component prior to allocating and distributing the first
portion of the power budget through the external device
connection in response to determining that a charge of
the battery component is below a predetermined level;
and

allocate and distribute the first portion of the power
budget through the external device connection in
response to determining that the charge of the battery
component is no longer below the predetermined level.

13. The IHS of claim 8, wherein the power distribution
engine is further configured to:

receive the at least one power distribution rule from a user
through an input device; and

store the at least one power distribution rule in the
memory system.

14. The IHS of claim 8, wherein the power distribution

engine is further configured to:

allocate and distribute a second portion of the power
budget to at least one of the plurality of IHS compo-
nents based on the IHS component load, the power
request, and the at least one power distribution rule.

15. A method for distributing power, comprising:

determining, by a powered system, a power budget using
a dynamic power that is received from a dynamic
powering system;

determining, by the powered system, a powered system
component load provided by a plurality of powered
system component;

receiving, by the powered system, a power request from
an external device;

retrieving, by the powered system, at least one power
distribution rule; and

allocating and distributing, by the powered system, a first
portion the power budget to the external device based
on the powered system component load, the power
request, and the at least one power distribution rule.

16. The method of claim 15, wherein the dynamic pow-
ering system is a wireless powering system and the powered
system is a wireless powered system.
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17. The method of claim 15, further comprising:

receiving, through a communication device in the pow-
ered system, dynamic powering system information
from the dynamic powering system.

18. The method of claim 15, further comprising:

sending, through a communication device in the powered
system, powered system information to the dynamic
powering system.

19. The method of claim 15, further comprising:

allocating and distributing, by the powered system, the
power budget to a battery component prior to allocating
and distributing the first portion of the power budget to
the external device in response to determining that a
charge of the battery component is below a predeter-
mined level; and

allocating and distributing, by the powered system, the
first portion of the power budget to the external device
in response to determining that the charge of the battery
component is no longer below the predetermined level.

20. The method of claim 15, further comprising:

allocating and distributing, by the powered system, a
second portion of the power budget to at least one of the
plurality of powered system components based on the
powered system component load, the power request,
and the at least one power distribution rule.
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